Engineered Tet repressor mutants with single tryptophan residues as fluorescent probes. Solvent accessibilities of DNA and inducer binding sites and interaction with tetracycline.
Mutants of the Tn10-encoded Tet repressor containing single or no tryptophan residues were constructed by oligonucleotide-directed mutagenesis. The Trp-75 to Phe exchange reduces the dissociation rate of the complex with the inducer tetracycline by a factor of 2. The Trp-43 to Phe exchange has no effect on inducer binding. The fluorescence emission spectra of both tryptophan residues are quenched to a different extent by binding of tetracycline: Trp-75 is quenched to zero and Trp-43 to only 50%. It is concluded that Trp-75 is in the vicinity of the inducer binding site. The different fluorescence emission spectra of both tryptophan residues depend on the native structure of Tet repressor. Quenching studies with iodide indicate that the DNA binding motif is solvent exposed in free repressor and moves towards the interior of the protein upon inducer binding. The inducer binding site is in the interior of the protein. The fluorescence of tetracycline is enhanced upon binding to Tet repressor. The excitation at 280 nm results mainly from the change in environment and in part from energy transfer from tryptophan to the drug.